This paper estimates the determinants of living arrangements and school attendance of orphans in Uganda. We find that female adolescents aged 15-18 who are either double or "virtual" double orphans (single orphans who do not live with the remaining parent) are significantly less likely to attend school. Among children aged 7-14, we do not find any differences in school attendance between orphans and non-orphans. Further analyses indicate that education is an important factor to enter non-farm activities in rural Uganda, suggesting that orphaned female adolescents would be disadvantaged in job markets. JEL classification: O12, O15, J10, Q12
Living Arrangements and Schooling of Orphaned Children and Adolescents in Uganda

Introduction
The ever increasing number of orphans due to the AIDS pandemic in Sub-Saharan Africa raises great concern about the long-term investment in education among orphans (UNAIDS/UNICEF/ USAID, 2004) . Responding to this concern, recent studies have examined orphans' schooling by using orphan status (Case, Paxson, and Ableidinger, 2002; Ainsworth and Filmer, 2002) and adult mortality (Evans and Miguel, 2004; Ainsworth, Beegle, and Koda, 2005; Yamano and Jayne, 2005) . In general, studies using orphan status, which does not account for the timing of parental deaths, have found various sizes of negative impacts of orphanhood on school attendance across countries and wealth levels, while studies using adult mortality have found more direct negative impacts.
Most of these studies, however, focus mainly on orphans aged 7 to 14 partly because such children are primary school aged, and this stage of education is considered to be the most important in many countries, and partly because data on orphan status are available for this age group. 1 Thus, our knowledge about orphans' schooling is so far limited to orphans aged 7 to 14 and needs to be expanded beyond this age category because a significant proportion of children older than 14 continue to attend schools and because older children are about to enter sexually-active ages and should be targeted for HIV/AIDS education. This paper, therefore, estimate school attendance of children aged 7 to 14 and adolescents aged 15 to 18. Data used in this paper come from 940 households in rural Uganda surveyed in 2003. Among them, we find that about 12 percent of children aged 0 to 18 are orphans who have lost at least one parent by the time of the survey. First, before estimating the school attendance, we investigate the living arrangements of orphans. Although some orphans remain in their households after the deaths of one or both parents, caretakers adopt many of them. In Uganda, as in many other African countries, earlier studies found that orphans are taken cared for by relatives, especially grandmothers, if not by the remaining parent (Ntozi and Nakayiwa, 1999) . Our knowledge, however, is still scant on how living arrangements are determined for orphans and how this in turn affects their schooling. Second, we estimate the determinants of school attendance for boys and girls aged 7 to 14 and male and female adolescents aged 15 to 18, separately. We estimate school attendance using the household fixed effects model because, as we have just discussed, living conditions for some orphans are chosen by the caretakers. Third, and finally, we explore possible consequences of low or high education levels of orphans in the labor markets, by estimating the determinants of non-farm activity participation among young adults aged 20 to 35. The next section describes the data used in the study and provides some descriptive analyses. Section 3 explains the education system in Uganda and investigates school attendance among orphans. The estimation strategies and variables are presented in Section 4. The estimation results are discussed in Section 5, followed by the conclusions in Section 6.
DATA
Sampling
As previously mentioned, data used in this paper come from 940 households in (Pender et al., 2001) . The latter involved a survey of 107 Local Council (LC) 1s 2 selected from two thirds of Uganda, including more densely populated and more secure areas in the southwest, central, eastern, and parts of northern Uganda, and representing seven of the nine major farming systems of the country.
Because of security issues in the north and northeastern part of the country, the REPEAT project was conducted in 94 of the 107 LC1s studied by IFPRI. From each LC1, ten households were selected, resulting in a total of 940 households (Table 1 ). 3
About 23 percent of the households had at least one child/adolescent (aged 0 to 18) who had lost at least one parent. 4 We define children/adolescents who had spent at least one 2 Local Council 1 is the lowest level of administrative unit in Uganda. 3 Detailed information of the survey can be found in . 4 We asked if the biological mother and father of each child aged 18 are living in the same household. If not, the whereabouts of the biological mother and father are asked separately. Possible answers include "living in a different household in the same village," "living outside of the same village," "passed away," "unknown." In the analysis, we drop 45 children aged 0 to 18 (about one percent of the total number of children aged 0 to 18) whose information about both parents are unknown because we can not determine their orphan status. , 2004) . Thus, we expect that many orphans found in our survey are likely to be AIDS orphans.
Fostering Orphans
The living arrangements for children in Sub-Saharan Africa are complicated even without the AIDS pandemic (Lloyd and Blanc, 1996) . Extended families may foster children under voluntary or crisis circumstances (Madhavan, 2004) . The main motivations for fostering children could be based on economic and social gains from fostering under voluntary circumstances (Ainsworth, 1996) , while they could be based more on social obligations under crisis circumstances. Fostering AIDS orphans is more likely to take place under crisis circumstances than voluntary circumstances. Since the onset of the AIDS pandemic, extended families have been absorbing a large number of orphans. Although some experts express an optimistic view that extended families are capable of taking care for orphans (Hunter, 1990) , others fear that their capabilities have been stretched to the limit (Foster, 2000) .
When a parent dies of AIDS, orphans may stay in the same household with the remaining parent. Especially when a father dies, his widow may assume the headship.
Then, paternal orphans suffer from a loss of wealth because of the loss of income, the high expenses for medical treatment, and the funeral costs (Yamano and Jayne, 2004; World Bank, 1999; Lundberg, Over, and Mujinja, 2000) . On the other hand, when a mother dies, her husband may decide to ask his relatives to take care of his children because he is incapable of doing so. When both parents die, orphans have to be adopted by caretakers or be independent by themselves. Orphans, therefore, are living in various living arrangements. In the next sub-section, we investigate the characteristics of the foster households among our samples in Uganda.
Characteristics of Households where Orphans Live
In Table 2 , we present the characteristics of the sampled households with and without orphans. Of the 940 sampled households, 720 households (77 percent) have no orphans, while 220 households (23 percent) have at least one orphan. We disaggregate the households with orphans into two: households with own-child orphans only and households with at least one non-own-child orphan. All of the orphans in the former group are living with the remaining biological parent. On the other hand, in the latter group, there is at least one orphan who does not live with the remaining parent even when there exists one. Thus, we call the households in the latter group "orphan-fostering households" and the former group "households with own-child orphans." Among the 220 households with orphans, there are 165 orphan fostering households and 55 households with own-child orphans.
The total number of children among the orphan-fostering households is larger by almost two children than households without orphans, which directly results in the household size. The household heads of the orphan-fostering households are about seven year older and more likely to be female than the household heads of the households without orphans. These findings are consistent with earlier studies. For instance, Case, Paxson, and Ableidinger (2002) compare the household characteristics of households with and without orphans by using 19 Demographic and Health Surveys.
They find that orphans are more likely to live in households with a higher fraction of elderly members and female heads.
The orphan-fostering households have more assets at the household level than households without orphans. The average value of assets is $175 among the orphan-fostering households, while it is only $115 among the households without orphans. After controlling for the larger household size of the orphan-fostering households by using per capita value of assets, however, the difference disappears, indicating that economically well-off households are taking in orphans until they are no long well-off households compared with the others. Thus, in rural Uganda, the safety-net mechanism for orphans seems to be functioning.
Living Arrangement for Orphans
Proportions of orphans in our samples are presented in Table 3 . Among them, about 12 percent are orphans, and the proportions of maternal, paternal, and double orphans are respectively 3.3, 5.8, and 2.8 percent. Boys and girls are evenly distributed among the orphans. When we stratify the samples into three categories by age, age 0-6, age 7-14, and 15-18, we find that 5.2, 14.1, and 20.2 percent of the children in each age category are orphans, respectively. Although the paternal orphans remains as the largest group, the proportion of double orphans jumps from 0.9 percent in the youngest age group to 5.6 percent in the oldest age group, indicating that single orphans lose the remaining parent over time.
Turning to the living arrangements for the orphans, we find that about half of the single orphans are living with the remaining parent (Table 4 ). Maternal orphans are slightly less likely to live with the remaining parent (father) than the paternal orphans:
about 52 percent of maternal orphans live with their father, while about 59 percent of paternal orphans live with their mother. The rest of the single orphans are not living with the remaining parent and, thus, could be called "virtual" double orphans because they are living with neither of the parents (Case, Paxson, and Ableidinger, 2002) .
School Attendance among Children and Adolescents in Uganda
Schooling System in Uganda
The current education system in Uganda is 7-4-2: 7 years of primary education followed by 4 years of lower secondary and 2 years of higher secondary education.
According to the Ministry of Education and Sports, the gross enrollment ratio for primary school was 127 percent in 2003 for all types of schools (government, private, and community schools). The ratios were 125 percent for girls and 130 percent for boys in primary education. The high enrollment rates are mostly due to high repetition rates, which are encouraged partly by Universal Primary Education (UPE). The UPE was introduced in 1997 and eliminated the costs of schooling for up to four children per household (of which at least two had to be girls). 5 Since then, Uganda has successfully achieved high participation rates in primary education.
In Uganda, Deininger, Garcia, and Subbarao (2003) compare school attendance rates of foster and non-foster children in 1992 and 1999 and find a large difference in 1992 but not in 1999. They argue that UPE, which started in 1997, has helped to eliminate the difference in attendance rates between foster and non-foster children in 1999. Although the use of panel data helped them estimate changes over time, they were unable to identify orphans. Instead, they compared foster children and own children.
A significant proportion of non-orphans are living away from one parent or both parents in Uganda, as indicated in Table 4 . While double and virtual double orphans become foster children under crisis circumstances, non-orphan children could become foster children under voluntary circumstances. Under different circumstances, school attendance could be different between orphans and non-orphans who are not living with their parents. Thus, we think that it is important to distinguish them in our analysis.
School Attendance among Orphaned Children and Adolescents
In Figure 1 , we plot the school attendance ratio for three groups of children and adolescents by age. The first is the group of non-orphaned children/adolescents who are living with both parents. In general, their attendance rates are higher than the other two groups. The second is the children/adolescents who are not orphans but have at least one absent parent. An absent parent is alive but is living elsewhere. The attendance rate of this group is lower than the first group, especially at age 17 and 18. The third is the group of orphaned children and adolescents. Among children aged 7 to 15, the average attendance rate is almost the same as for the first and second groups. However, at age 16 and older, the attendance rate of the orphaned adolescents drops significantly.
In Table 5 , we summarize our findings from Figure 1 for boys and girls separately. Consistent with Figure 1 , we find very little difference in school attendance between orphans and non-orphans aged 7 to 14. More than 90 percent of orphans and non-orphans (both boys and girls) in this age group attend school. Among adolescents, however, we find low attendance rates among orphaned adolescents, especially girls, compared to non-orphaned adolescents. The average attendance rate among the orphaned female adolescents is 73 percent, while it is 83 percent among non-orphaned female adolescents. Thus, among female adolescents, the difference is 10.5 percent and statistically significant. When we stratify female adolescents into poor and non-poor, we find a much bigger difference, 21 percent. The difference between orphaned and non-orphaned male adolescents is much smaller, 2.7 percent, than female adolescents and not statistically significant.
Next, we stratify non-orphans by their living conditions, as we did in Table 2 .
We find low attendance rates among non-orphaned adolescents who are living away from one or both parents. The attendance rates are about 74 and 77 percent for non-orphaned adolescents who are living away from one and both parents, respectively.
These rates are much lower than the attendance rate of adolescents who are living with both parents, 85 percent.
Estimation Strategies and Variables
Estimation Strategies
Determinants of Fostering Orphans
To examine the characteristics of households where orphans live, we divide households with orphans into two groups, as we did in Table 2 , and estimate the following Multi-Nominal Logit (MNL) model at the household level:
where y j = 1 if there are no orphans in household j, y j = 2 if there are orphans who are single orphans living with the remaining parent, and y j =3 if there is at least one orphan who is a double or virtual double orphan; H j is a set of household head characteristics;
and X j is a set of household characteristics. The third group of households (y j =3) are more likely to have adopted orphans after the death of their parent(s), while the second group of households (y j = 2) have their own-child orphans only. Thus, we expect that the estimated coefficients would be different for the second and third groups.
School Attendance
Next, we estimate the school attendance model at the child level:
where S ij is a dummy variable which takes one if child i of household j attends school and zero otherwise; O ij is a set of orphan status dummy variables; L ij is a set of two dummies for living arrangements of non-orphans; and C ij is a set of characteristics of child i. As we discussed earlier, the orphan status and living arrangements could be correlated with both the observed and unobserved household characteristics. To avoid biased estimators due to correlations between the orphan status and the unobserved household characteristics, we estimate the school attendance model with the household fixed effects model. We estimate equation (2) for children aged 7 to 14 and for adolescents aged 15 to 18 separately. Since we estimate the linear probability model, we use the heteroskedasticity robust standard errors (Wooldridge, 2002) .
Although adolescents aged 15 to 18 should be attending secondary schools according to the standard schooling schedule, many of them are still attending primary schools either because they delayed enrollment in primary school or repeated grades, or both. Among adolescents, therefore, there are three groups: not attending school, attending primary school, and attending secondary school. Thus, in addition to estimating equation (2), we also estimate the following MNL model:
where s i = 1 if not-attending school, s i = 2 if attending primary school, and s i = 3 if attending secondary school. Because it is difficult to estimate the MNL model with household fixed effects, we just estimate the MNL model with district dummies. Before presenting the results from these models, we explain the variables used in this paper.
Variables
In the following analyses, we use three dependent variables (y j , S ij , and s ij ), three sets of child characteristics (O ij , L ij , and C ij ), and two sets of household characteristics (H j and X j ), in addition to regional dummies. The three dependent variables are defined in the previous sub-section. For O ij , we create two orphan status dummy variables: one for single orphans who are living with the remaining parent and one for orphans who are either double or single orphans who are living away from the remaining parent (virtual double orphans). We also create two dummy variables for the living arrangements of non-orphans, L ij : one is for non-orphans living with one parent and one for non-orphans living with neither or parent. The child characteristics include age dummies. Because the schooling models are estimated for boys and girls separately, we do not need to use the gender dummy.
The household head characteristics, H j , include age and gender dummies of the household heads. Because many orphans are cared for by grandparents, especially grandmotherd, we expect that older household heads and female household heads are more likely to foster orphans than younger and male household heads. The household characteristics, X j , include demographic information of household members and asset variables. We create four demographic variables: number of female elders who are older than 60, number of male elders, number of female adults who are older than 19, and number of male adults. To define these variables, we need to define the household members. In the questionnaire, the list of the household roster is inclusive, including members who do not spend much time at the sampled households, thus allowing researchers to define the household members. Because we want to control for labor availability, we define the household members as people who spend more than six months of the last 12 months at the sampled households. Other household characteristics include the highest grade of schooling achieved by the most educated male household member, the highest grade of schooling achieved by the most educated female household member, the value of asset holdings in logs, and the acres of land owned or operated by the household in logs. We also include regional dummies to control for regional characteristics.
Results
Determinants of Fostering Orphans
The results in Table 6 indicate that households whose household heads are aged 50 years and above are more likely to have at least one non-own-child orphan than households whose household heads are aged between 40 and 49. According to a simple simulation, if the household head is aged between 50 and 59, his or her household is 3 percent more likely to have own orphans and 6 percent more likely to foster double or virtual double orphans than households whose head is aged 40 to 49. If the household head is over 60 years old, the household is less likely to have own-child orphans but more likely to foster double or virtual double orphans.
Female-headed households have more orphans than male-headed households.
Again a simple simulation indicates that female-headed households are 16 percent more likely to have own-child orphans and 21 percent more likely to foster double or virtual double orphans than male-headed households. The more elderly females there are in the household, the higher the probability of having at least one non-own child orphan. The higher the education level of the women in the household is, the higher the probability of fostering at least one non-own child orphan in the household. Interestingly, the highest education level of men does not have any significant impacts on the probability of fostering non-own child orphans. This indicates that women are the primary decision makers regarding fostering orphans.
Determinants of School Attendance
Next, we present the results on school attendance. Because living arrangements could be simultaneously determined with the schooling decision, they could be correlated with unobserved child characteristics even in the household fixed effects models. Thus, we first present the results from the models with simple orphan status for single and double orphans. Then, we present the results from the models with orphan status combined with living arrangements: single orphans living with the remaining parent and double or virtual double orphans.
The results for children aged 7 to 14 suggest negative coefficients of orphan status in general, but the estimated coefficients are not significant (Table 7) . These results are consistent with earlier studies that suggest small and negative impacts of orphan status on schooling among children in this age group. The results are consistent with Deininger, Garcia, and Subbarao (2003) who show that the difference between foster and own children disappeared between 1992 and 1999 after UPE was introduced in1997.
On the other hand, the results for adolescents aged 15-18 indicate that female orphans, both single and double female orphans, are less likely to attend school than non-orphans (column C in Table 8 ). When we introduce living arrangements, we find that only double and virtual double female orphans are less likely to attend school, but not single female orphans who are living with the remaining parent (column D). We find a similar pattern among male orphans in this age category, although the results are less precisely identified. Nonetheless, the results indicate that female adolescents who are double or virtual double orphans are 45 percent less likely to attend school than non-orphaned female adolescents living with both parents.
Turning to living arrangements for non-orphans, we find that adolescents who are not living with either parent are significantly less likely to attend school. According to the household fixed effects model, we find that a non-orphaned male adolescent who is not living with either parent is 50 percent less likely to attend school than one who is living with both parents.
Further more, to examine if orphaned adolescents are not attending school because of the high school fees at secondary school, we estimate the MNL model as discussed in the previous section. The results in Table 9 indicate that orphaned female adolescents who are either double or virtually double orphans are less likely to attend school both at the primary and secondary education levels. Simple simulations indicate that they are 6.5 and 8.0 percent less likely to attend primary and secondary school, respectively, than non-orphaned female adolescents. Among male adolescents, we do not find statistically significant differences between orphaned male adolescents and non-orphaned male adolescents living with both parents.
The value of asset holdings has a large and significant impact on school attendance, especially in secondary school. Simulations indicate that increasing the value of asset holdings from the 25 percentile to 75 percentile increases the probability of attending secondary school by 17 percent for male adolescents and 12 percent for female adolescents. Thus, this indicates that adolescents in poor households are significantly less likely to attend secondary school than adolescents in non-poor households, and orphaned adolescents, especially orphaned female adolescents, in poor households are even less likely to attend secondary school. Although the estimates in Table 9 could be biased due to the omitted variables problems discussed earlier, they suggest that orphaned female adolescents are less likely to attend school at both primary and secondary levels than non-orphaned female adolescents. Thus, the low attendance rates are not entirely due to high school fees at secondary schools but are also due to other factors.
Why are orphaned female adolescents less likely to attend school?
Why are double and virtual double orphans among female adolescents less likely to attend school than non-orphans? In the survey, we asked a question about not attending school on all children who are not attending school. For both orphaned and non-orphaned adolescents, the number one reason for not attending school was "incapable of paying school fees." The proportion citing this reason is higher among orphaned adolescents (47.4 percent) than non-orphaned adolescents (30.5 percent).
However, we also find a low attendance rate among orphaned female adolescents in the primary school. Thus, we expected that orphans would cite other reasons such as pregnancy/marriage or jobs more than non-orphans, but they did not. 6 Besides such subjective reasoning, we find that only 2 of 44 female adolescents who are double or virtual double orphans are married and that none of them are engaged in formal or non-formal off-farm activities. Another possible reason is that those girls are engaged in household tasks. This may explain the difference between single orphans who live with the remaining parent and single orphans who are not living with the remaining parent.
Unfortunately, without time allocation information, we are unable to investigate any further on this question.
Determinants of Non-farm Activity Participation
To explore the consequences of low education levels due to orphan status and living arrangements, we estimate the determinants of non-farm activity participation among young adults aged 20 to 35. Unfortunately, any household members who are older than 18, we do not have information about when they have lost their parents if they have had. Thus, we cannot directly estimate if those who were once orphans are disadvantaged in the labor market. We can, however, estimate the impacts of schooling on the non-farm activity participation and investigate the possible consequences of low education levels due to orphan status and living arrangements.
In many developing economies, non-farm activities provide high income and pathways to escape poverty, and education is a key factor that enables young workers to enter non-farm activities. The results in Table 10 are consistent with this view for young women. The dummy variables for completing primary education and for some secondary education have positive and significant impacts on the participation in non-farm self-employment business among women aged 20-35. In addition, to have a constant wage job, completing primary education is not enough (column D). Some secondary education or post secondary education is needed to have a constant wage job for young women. Among men, however, we do not find clear impacts of education on the participation. This could be because, for men, there are many types of self-employment and constant wage jobs, some of which require education while others do not. Nonetheless, the results in Table 10 suggest that, at least among young women, orphaned adolescents who are living away from both parents would be disadvantaged in non-farm job markets when they get older.
Conclusions
Concerned with the long-term implications of the AIDS epidemic, we investigate living arrangements and school attendance of orphans. We find that about 23 percent of sample households live with at least one orphan (who lost at least one parent) and that about 12 percent of children aged 0 to 18 are orphans. The households with orphans have older household heads and more elder members than the households without orphans, although they have more assets, at the household level, than the households without orphans. Thus the results are consistent with an idea that economically well-off households with elder members are taking in orphans.
Next, we estimate the relationship between orphan status and school attendance among children aged 7 to 14 and adolescents aged 15 to 18. Among adolescents aged 15 to 18, we find that female adolescents who are either double orphans or single orphans not living with the remaining parent are significantly less likely to attend school than female non-orphans living with both parents. Although we also find a similar pattern among male adolescents, the difference between orphans and non-orphans is much smaller among male than female adolescents. Because previous studies mostly focused on primary school aged children and not adolescents, these findings among adolescents are new to the literature.
In contrast, among children aged 7 to 14, we do not find any significant difference in school attendance between orphans and non-orphans. This is consistent with recent studies in Uganda and elsewhere (Bennell, 2005) and could be due to Universal Primary Education program or support systems for orphaned children among extended families in rural Uganda, or both. This does not suggest, however, that orphans in this age category do not suffer from the loss of their parents. We only investigate school attendance and not other needs for orphans, such as psychological and nutritional supports. Overall policy programs for orphans should be carefully considered by evaluating all the needs for orphans, as cautioned by Kinghorn and Kelly (2005) .
Recent evidence suggests that new HIV infections disproportionately affect young women and that young women in poor households tend to engage in unsafe sexual behaviors (Hallman, 2004) . Thus, it is important to educate young women about safe sexual behavior to prevent the further spread of HIV (this can best be done as part of the school curriculum) and to provide basic skills to be economically independent to them. From this point of view, our findings regarding the orphaned female adolescents raise concerns about their future. Thus, providing support to keep orphaned female adolescents in secondary school could be an important strategy to prevent further HIV infections in Uganda. Dif. 
